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where δ 13 C is the isotope ratio for PLFAs, FAMEs or methanol (MeOH) used in methanolysis (-21.65‰) indicated by the subscripts, NPLFA is the number of carbon atoms of individual PLFAs. For each soil sample, the δ 13 C of total PLFAs was estimated by the abundance-weighted average of 10 most abundant PLFAs that on average represented ~42% of total PLFAs in all samples, including G+ (i15:0, a15:0, i16:0, i17:0 and a17:0), G-(16:1ω7c and cy17:0) and non-specific PLFAs (16:0, 18:0 and 20:0). The proportion of litter-derived carbon in PLFAs was calculated as below (Fry, 2006) where δ 13 CPLFA, δ 13 Ccontrol and δ 13 Clitter are the isotope value of total PLFAs in the litter-amended and control soils and of bulk litter, respectively.
S1.2 Assay of extracellular enzyme activity
Briefly, 1 g of fresh soil was added into 91 ml MilliQ water and homogenized with a magnetic stirrer for 3 min. For the hydrolases, the resulting suspension (200 μl) was dispensed into 96-well microplates with 50 μl of 4-methylumbelliferone for α-glucosidase, β-glucosidase and alkaline phosphatase or A priori models for the SEM (Fig. S7 ) are developed based on knowledge and hypotheses involving three main groups of variables (SOM property, microbial biomass and enzyme activities) that are influenced by past aridity and soil minerals and directly regulate mineralization. Microbial community structures (i.e., F/B and G+/G-ratios) are not included due to their complex relationships with mineralization (Griffiths et al., 2001; Nannipieri et al., 2003 ; also see details in Results). The qCO2 is excluded in the model due to its intrinsic strong correlation with mineralization. Microbial biomass and enzyme activities are directly linked to soil minerals (Bontti et al., 2009) , SOM property and aridity index, while enzyme activities are also influenced by soil pH (Sinsabaugh et al., 2008; Sinsabaugh, 2010) and microbial producers (PLFAs). Soil pH is affected by aridity index (van Breemen et al., 1984) . For the added fresh litter, its mineralization potential is not directly linked to SOM property while all other pathways remain the same (Fig. S7b ). Based on a priori models, step-wise exclusion of variables with non-significant regression weight and covariance (estimated by Akaike information criterion scores) was used until a minimal adequate model was achieved. The size of effect on substrate mineralization potentials for environmental variables is reflected by the standardized path coefficients (Milcu et al., 2013) . The adequacy of the constructed SEM is indicated by non-significant chi-squared (χ 2 ) tests (p > 0.05), a low root mean square error of approximation index (RMSEA < 0.05), Hydrolases are positively correlated with all tested hydrolytic enzymes (p < 0.05). (Table S5 ). (Table S5) 
